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DESCRIPTION 

METHOD AND DEVICE FOR MOUNTING AN AUTOMOTIVE WINDOW GLASS 

5 Technical Field 

The present invention relates to a method and a 
device, by which, after alignment, a window glass is 
mounted onto a window glass mounting opening surface on a 
circumference of a window glass mounting opening, which is 
10 provided on a body of an automobile. 

Background Art 

A method, in a process, for positioning a window 
glass by a robot on a window glass mounting surface on a 

15 circumference of a window glass mounting opening, which is 
provided on the body of an automobile, and mounting 
thereon, a displacement of a window glass mounted position, 
from a standard position is calculated based on an image 
photographed with a camera, then the calculated 

20 displacement from the standard position is corrected, and 
the window glass is automatically mounted onto the window 
glass mounting surface using the robot, has been disclosed 
in, for example, Examined Japanese Patent Publication No. 
H2-055268 . 

25 Incidentally, a window glass of an automobile, 

especially, a front one is not a flat-shaped glass, but a 
curved surface shaped glass which is curved in the 
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crosswise direction (in the width direction of the body) . 
Accordingly, some errors are caused in the shape of the 
curved surface of the window glass at manufacturing it by 
thermof orming . Thereby, for example, if there is a 
5 displacement of the curved surface shape of the window 
glass at the left end and the right end, a clearance 
between the window glass at the left end or the right end 
and the window glass mounting surface in the direction 
perpendicular to the surface of the window glass are 

10 different in size from each other, when the window glass 
is positioned by the robot on the window glass mounting 
surface on the circumference of the window glass mounting 
opening, and is moved to just above the window glass 
mounting surface. 

15 Thus, if there is a displacement of the curved 

surface shape at the right end and the left end of the 
window glass, the right and left ends of the window glass 
are non-uniformly pressed onto the window glass mounting 
surface to cause non-uniform bonding of the window glass 

20 onto the mounting surface, when the window glass is 
positioned by the robot on the window glass mounting 
surface on the circumference of the window glass mounting 
opening, and is moved in the direction to the window glass 
mounting surface, and the window glass is pressed on the 

25 window glass mounting surface for bonding. 

Though a displacement of the position of the window 
glass mounted position is corrected in a method according 



2 



to the above-mentioned Examined Japanese Patent 
Publication No. H2-055268, a displacement of the curved 
surface shape of the window glass in the crosswise 
direction has not been considered in the method. 
5 Accordingly, the above method has not been able to realize 
a configuration by which the displacement of the curved 
surface shape of the window glass in the crosswise 
direction is corrected for mounting the window glass. 
Then, an object of the present invention is to 

10 provide a method and a device for mounting an automotive 
window glass, by which a window glass is accurately and 
preferably mounted by correcting a displacement of the 
curved surface shape of the window glass in the crosswise 
direction even when there is a displacement of the curved 

15 surface shape of the window glass in the crosswise 
direction . 

Disclosure of Invention 

In order to achieve the above-mentioned object, a 

20 first aspect of the present invention is a method for 
mounting an automotive window glass by which a window 
glass, which is held at a window glass holding member 
provided at a tip of an attitude-adjustable robot arm, and 
which is at least curved in the crosswise direction 

25 corresponding to the width direction of a body of an 
automobile, is positioned on a window glass mounting 
opening provided on the body of the automobile, and is 
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mounted onto a window glass mounting surface on the 
circumference of the window glass mounting opening, 
comprising the steps of: moving the window glass to just 
above the window glass mounting opening according to a 
5 mounting position on the window glass mounting surface by 
driving and controlling the robot arm; irradiating both 
the ends approximately at the same position as each other 
at least in the crosswise direction of the window glass 
with a slit laser beam from upward at an angle with regard 

10 to the perpendicular direction to the surface of the 
window glass held at the window glass holding member 
across the right and the left ends of the window glass, 
the window glass mounting surface and a surface of the 
body at a position which is higher than that of the window 

15 glass mounting surface outside the window glass mounting 

surface; photographing bent laser beams, which are formed, 
using the slit laser beams irradiated across the right and 
left ends of the window glass, the window glass mounting 
surface and the surface of the body, the beams being 

20 formed by clearances in the perpendicular direction to the 
surface of the window glass, approximately in the 
perpendicular direction to the surface of the window glass 
at the right and left ends of the window glass; 
calculating, at least, a difference between the clearances, 

25 in the perpendicular direction to the surface of the 
window glass, between the right and left ends of the 
window glass and the surface of the body based on a 



predetermined processed image generated by image 
processing of photographed images of the laser beams, and 
calculating a rotation amount in a rotation direction 
around the perpendicular direction to the surface of the 
5 window glass, wherein the rotation amount is required to 
be adjusted in such a way that the calculated difference 
between the clearances becomes zero; rotation adjusting 
the window glass held at the window glass holding member 
by driving and controlling the robot arm according to the 

10 rotation amount calculated; and mounting the window glass, 
which has been rotation adjusted, onto the window glass 
mounting surface by pressing the window glass onto the 
window glass mounting surface in the perpendicular 
direction to the surface of the window glass. 

15 Moreover, a second aspect of the invention is the 

method for mounting an automotive window glass according 
to the first aspect of the invention, comprising a step of 
mounting the window glass onto the window glass mounting 
surface by calculating a moving distance, which is in the 

20 pressing direction of the window glass, and is required 

for appropriate pressing of the right and left ends of the 
window glass onto the window glass mounting surface at the 
mounting positions, using the clearances in the 
perpendicular direction to the window glass between the 

25 right and left ends of the window glass and the surface of 
the body, which have been calculated, and moving the 
window glass by driving and controlling the robot arm, 
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based on the moving distance calculated and pressing onto 
the window glass mounting surface at a mounting position 
in the perpendicular direction to the surface of the 
window glass. 

5 Furthermore, a third aspect of the invention is a 

device for mounting an automotive window glass by which a 
window glass, which is held at a tip of an attitude- 
adjustable robot arm, and which is at least curved in the 
crosswise direction corresponding to the width direction 

10 of a body of an automobile, is positioned on a window 
glass mounting opening provided on the body of the 
automobile, and is mounted onto a window glass mounting 
surface on the circumference of the window glass mounting 
opening, comprising: a robot control unit for moving the 

15 window glass to just above the window glass mounting 

opening according to a mounting position on the window 
glass mounting surface by driving and controlling the 
robot arm; a pair of slit laser beam irradiating units for 
irradiating both the ends approximately at the same 

20 position as each other at least in the crosswise direction 
of the window glass with a slit laser beam from upward at 
an angle with regard to the perpendicular direction to the 
surface of the window glass held at the window glass 
holding member across the right and the left ends of the 

25 window glass, the window glass mounting surface and a 

surface of the body at position which is higher than that 
of the window glass mounting surface outside the window 



6 



glass mounting surface; a pair of photographing units for 
photographing bent laser beams, which are formed, using 
the slit laser beams irradiated across the right and left 
ends of the window glass, the window glass mounting 
5 surface and the surface of the body, the beams being 

formed by clearances in the perpendicular direction to the 
surface of the window glass, approximately in the 
perpendicular direction to the surface of the window glass 
at the right and left ends of the window glass; an image 

10 processing unit for generating a predetermined processed 
image by image processing of images of the laser beams, 
which have been photographed by the photographing unit; a 
calculating unit for calculating, at least, a difference 
between the clearances, in the perpendicular direction to 

15 the surface of the window glass, between the right and 

left ends of the window glass and the surface of the body 
based on the processed image generated by the image 
processing unit, and for calculating a rotation amount in 
a rotation direction around the perpendicular direction to 

20 the surface of the window glass, wherein the rotation 

amount is required to be adjusted in such a way that the 
calculated difference between the clearances becomes zero; 
wherein rotation adjustment of the window glass held at 
the window glass holding member is performed by driving 

25 and controlling the robot arm according to the rotation 
amount calculated, and the window glass, which has been 
rotation adjusted, is mounted onto the window glass 
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mounting surface by pressing the window glass onto the 
window glass mounting surface in the perpendicular 
direction to the surface of the window glass. 

Moreover, a fourth aspect of the invention is the 
5 device for mounting an automotive window glass according 
to the third aspect of the invention, wherein the window 
glass is mounted onto the window glass mounting surface by 
calculating a moving distance, which is in the pressing 
direction of the window glass, and is required for 

10 appropriate pressing of the right and left ends of the 

window glass onto the window glass mounting surface at the 
mounting positions, using the clearances in the 
perpendicular direction to the window glass between the 
right and left ends of the window glass and the surface of 

15 the body, which have been calculated by the calculating 
unit, and the window glass is moved by driving the robot 
arm under control of the robot control unit, based on the 
moving distance calculated and is pressed onto the window 
glass mounting surface at a mounting position in the 

20 perpendicular direction to the surface of the window glass. 

According to the method and the device for mounting 
an automotive window glass of the present invention, the 
window glass can be accurately and preferably installed 
onto the window glass mounting surface on the 

25 circumference of the window glass mounting opening by the 
configuration in which slit laser beams are irradiated 
across the right and left ends of the window glass, the 
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window glass mounting surface, and the surface of the 
body; at least, a difference between the clearances, in 
the perpendicular direction to the surface of the window 
glass, between the right and left ends of the window glass 
5 and the surface of the body is calculated based on a 
processed image obtained by image processing of 
photographed images of the slit laser beams; a rotation 
amount in the rotation direction around the perpendicular 
direction to the surface of the window glass is calculated 

10 in such a way that the calculated difference between the 
clearances becomes zero, wherein the rotation amount is 
required to be adjusted; rotation adjustment of the window 
glass held at the window glass holding member is performed 
by driving and controlling the robot arm according to the 

15 calculated rotation amount; and the window glass which has 
been rotation adjusted is pressed onto the window glass 
mounting surface in the perpendicular direction to the 
surface of the window glass. 

Moreover, according to this invention, the right and 

20 left ends of the window glass can be preferably mounted 
onto the window glass mounting surface with a uniform 
" pressure even when there is a displacement of the curved 
surface shape of the window glass in the crosswise 
direction by the configuration in which a moving distance, 

25 which is in the pressing direction of the window glass, 

and is required for appropriate pressing of the right and 
left ends of the window glass onto the window glass 



mounting surface at the mounting positions, is calculated, 
using the calculated clearances in the perpendicular 
direction to the window glass between the right and left 
ends of the window glass and the surface of the body; and 
5 the window glass is moved by driving and controlling the 
robot arm, based on the calculated moving distance, and is 
pressed onto the window glass mounting surface at a 
mounting position in the perpendicular direction to the 
surface of the window glass. 

10 

Brief Description of Drawings 

FIG. 1 is a schematic view showing a configuration of an 
automotive window glass mounting device according to an 
embodiment of this invention; 
15 FIG. 2 is a view showing an X-axis direction, a Y-axis 

direction, and a Z-axis direction of the window glass in a 
mounting state; 

FIG. 3 is a view showing a slit laser beam irradiator for 
irradiating with a slit laser beam across the upper edge 

20 of the window glass and the end of a roof panel, and a CCD 
camera for photographing the irradiated slit laser beam; 
FIG. 4 is a view showing a slit laser beam irradiator for 
irradiating with a slit laser beam across the left edge of 
the window glass and a windshield pillar section, and a 

25 CCD camera for photographing the irradiated slit laser 
beam; 

FIG. 5(A) is a view showing a projected line by a slit 

10 



laser beam which is irradiated across the upper end of the 
window glass, and the roof panel; 

FIG. 5(B) is a view showing a projected line by a slit 
laser beam which is irradiated across the left end of the 
5 window glass, and the windshield pillar section; 

FIG. 6 is a view showing photographed regions on the 
window glass mounted on the circumference of a window 
glass mounting opening, wherein each of the CCD cameras 
photographs the photographed regions, respectively; 

10 FIG. 7(A) and 7 (B) are views showing a processed image 

obtained by image processing of a projected line caused by 
a slit laser beam which is irradiated across the upper 
edge of the window glass and the end of the roof panel 
window glass; and 

15 FIG. 8(A) and 8 (B) are views showing a processed image 

obtained by image processing of the projected line caused 
by the slit laser beam which is irradiated across the 
right end of the window glass and the windshield pillar 
section window glass 

20 

Best Mode for Carrying Out the Invention 

Hereinafter, embodiments according to the present 
invention will be explained, referring to drawings. 

FIG. 1 is a schematic view showing a configuration 
25 of an automotive window glass mounting device according to 
an embodiment of this invention. A window glass mounting 
device 1 according to this embodiment is provided with a 
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window glass mounting robot (hereafter, called a robot) 3 
having an attitude-adjustable robot arm 2, which is driven, 
based on a control signal from a robot control section 4. 
This robot 3 is installed on a window glass mounting line. 
5 A window glass holding machine 7 is mounted at the 

tip of the robot arm 2, wherein the machine 7 absorbs and 
holds a front window glass for a windshield (hereafter, 
called a window glass) 6, which is mounted on a body 5 of 
the automobile. The attitude of the window glass holding 

10 machine 7 can be adjusted according to the driving state 
of the robot arm 2. 

A pair of CCD cameras 10a and 10b are installed on 
the upper side of the window glass holding machine 7, and 
a pair of CCD cameras 10c and lOd are installed on the 

15 right side, and the left side. Each of the CCD cameras 

10a and 10b photographs the vicinity of the upper portion 
of the window glass mounting opening 8 at the side of the 
roof panel 9, and photographs the upper edge of the window 
glass 6, when the window glass 6 which is adsorbed and 

20 held at the window glass holding machine 7 is moved to 
just above the window glass mounting surface on the 
circumference of the window glass mounting opening 8 which 
is provided on the body 5, based on a control signal from 
the robot control section 4. Each of the CCD cameras 10c, 

25 lOd photograph the vicinity of the side portion of the 
window glass mounting opening 8 at the side of a window 
pillar section 11, and photographs the edge of the window 
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glass 5 at the right and left side, respectively, when the 
window glass 6 which is adsorbed and held at the window 
glass holding machine 7 is moved to just above the window 
glass mounting surface on the circumference of the window 
5 glass mounting opening 8 which is provided on the body 5, 

based on a control signal from the robot control section 4. 

The pair of CCD cameras 10a and 10b, each of which 
photographs the vicinity of the upper portion at the side 
of the roof panel 9 and the upper edge of the window glass 

10 6, are positioned symmetric with respect to an axis (refer 
to a Y axis in FIG. 2) passing through the center of the 
window glass 6 in the up-and-down direction. On the other 
hand, the pair of CCD cameras 10c and lOd, which 
photographs the vicinity of the side portion of the window 

15 glass mounting opening 8 at the side of the windshield 
pillar section 11 and the edge of the window glass 6 at 
the right and left side respectively, are provided at the 
right and left edges of the window glass 6 on a line 
parallel to an axis (refer to an X axis in FIG. 2) passing 

20 through the center of the window glass 6 in the left and 
right direction. Each of the CCD cameras 10a, 10b, 10c, 
and lOd is installed approximately perpendicularly (in the 
Z-axis direction shown in FIG. 2) to the surface of the 
window glass 6 which is absorbed and held at the window 

25 glass holding machine 7, and photographs the window glass 
from above approximately perpendicularly to the surface of 
the window glass 6. 



Slit laser beam irradiators 12a, 12b, 12c and 12d 
which irradiate regions, which are photographed with the 
CCD camera 10a, 10b, 10c and lOd respectively with a slit- 
like laser beam (slit laser beam) in a slanting direction 
5 are installed in the vicinity of the CCD cameras 10a, 10b, 
10c and lOd installed at the window glass holding machine 
7. 

Using each of the slit laser beam irradiators 12a 
and 12b which is installed in the vicinity of the CCD 

10 cameras 10a and 10b respectively, the laser beam is 

irradiated across the vicinity of the upper portion the 
window glass mounting opening 8 at the side of the roof 
panel 9 and the upper edge of the window glass 6, as shown 
in FIG. 3, when the window glass 6 which is absorbed and 

15 held at the window glass holding machine 7 is moved to a 
position (just above the mounting surface on the 
circumference of the window glass mounting opening 8) 
which has been instructed beforehand by the robot control 
section 4 with reference to the window glass mounting 

20 opening 8 of the body 5. Here, though the CCD camera 10a 

and the slit laser beam irradiator 12a are shown in FIG. 3, 
the same holds for the CCD camera 10b and the slit laser 
beam irradiator 12b. 

The slit laser beam irradiators 12a and 12b are 

25 provided inclined slightly inward to each other in the 
crosswise direction (in the X-axis direction shown in FIG. 
2) of the window glass 6. 



14 



On the other hand, the laser beam is irradiated 
across the vicinity of the side portion at the side of the 
windshield pillar section 11 and the edge of the window 
glass 6 at the right and left sides, as shown in FIG. 4, 
5 using the slit laser beam irradiators 12c and 12d 

installed in the vicinity of the CCD cameras 10c and lOd. 
In the up-and-down direction (in the Y-axis direction 
shown in FIG . 2) of the window glass 6, the slit laser 
beam irradiators 12c and 12d are provided inclined 

10 slightly downward in the direction perpendicular to the 
surface of the window glass 6. Here, though the CCD 
camera 10c and the slit laser beam irradiator 12c are 
shown in FIG. 4, the same holds for the CCD camera lOd and 
the slit laser beam irradiator 12d. 

15 Each of the CCD cameras 10a, 10b, 10c and lOd 

photographs an image of a slit-like laser beam, which is 
irradiated with from the slit laser beam irradiators 12a, 
12b, 12c and 12d respectively and the photographed image 
signal is inputted to an image processing section 13 to 

20 obtain the photographed image. An operation section 14 
calculates corrections for displacements of the window 
glass 6 from the mounting surface on the circumference of 
the window glass mounting opening 8, based on image 
information input from the image processing section 13 

25 (the details will be described later) . 

The robot control section 4 outputs a control signal 
to the robot arm 2, based on information on the correction 
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input from the operation section 14 , to drive the robot 
arm 2 in such a way that the window glass 6 is mounted 
onto the mounting surface of the window glass mounting 
opening 8 at an appropriate position. 
5 Subsequently, a method for mounting the window glass 

6 according to this embodiment will be explained. 

By driving the robot arm 2 of the robot 3, under 
control of the robot control section 4, for the body 5 
conveyed to a predetermined position on the window glass 

10 mounting line, the window glass 6 which is absorbed and 
held at the window glass holding machine 7 at the tip of 
the robot arm 2 is moved to a mounting position which has 
been instructed beforehand for the mounting surface on the 
circumference of the window glass mounting opening 8 of 

15 the body 5. Then, moving operation of the window glass 6 
is temporarily stopped just above (several millimeters 
short of) the mounting surface on the circumference of the 
window glass mounting opening 8 . 

Subsequently, laser beams are irradiated with 

20 downward from the slit laser beam irradiators 12a, 12b, 
12c, and 12d at an angle with regard to the direction 
perpendicular to the circumference of the window glass 
mounting opening 8, as shown in FIG. 3 and FIG. 4. Here, 
though the slit laser beam irradiators 12a and 12c are 

25 shown in FIG. 3 and FIG. 4, the same holds for the slit 
laser beam irradiators 12b and 12d. 

As the slit laser beam irradiators 12a and 12b are 
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inclined in the X-axis direction (in the crosswise 
direction of the window glass 6) , the emitted slit laser 
beams are irradiated across the vicinity of the upper 
portion of the circumference of the window glass mounting 
5 opening 8 at the side of the roof panel 9 and the edge of 
the window glass 6 at the side of the upper surface in the 
up-and-down direction (in the Y-axis direction in FIG. 2). 
As the mounting surface on the circumference of the window 
glass mounting opening 8 is located below the surface of 

10 the roof panel 9, and the window glass 6 is located above 
the mounting surface on the circumference of the window 
glass mounting opening 8 in this case, the slit laser beam 
is not irradiated with as a straight line, but is bent and 
projected in the crosswise direction (in the X-axis 

15 direction in FIG. 2) . 

That is, the projected line LI by the slit laser 
beam which is irradiated across the upper end (the right 
side of the glass in the drawing) of the window glass 6, 
the mounting surface 8a on the circumference of the window 

20 glass mounting opening 8, and the roof panel 9 in the up- 
and-down direction (in the Y-axis direction in FIG. 2) , is 
bent on the mounting surface 8a on the circumference of 
the window glass mounting opening 8, which is the lowest, 
as shown in FIG. 5(A). 

25 On the other hand, as the slit laser beam 

irradiators 12c and 12d are inclined in the Y-axis 
direction (the up-and-down direction of the window glass 
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6) , the emitted slit laser beams are irradiated across the 
vicinity of the side portion on the circumference of the 
window glass mounting opening 8 at the side of the 
windshield pillar section 11 and the edge of the window 
5 glass 6 at the side face in the crosswise direction (in 
the X-axis direction in FIG. 2) . As the mounting surface 
on the circumference of the window glass mounting opening 
8 is located below the surface of the windshield pillar 
section 11, and the window glass 6 is located above the 

10 mounting surface on the circumference of the window glass 
mounting opening 8 in this case, the slit laser beam is 
not irradiated with as a straight line, but is bent and 
projected in the up-and-down direction (in the Y-axis 
direction in FIG. 2) . 

15 That is, the projected line L2 by the slit laser 

beam, which is irradiated across the ends of the window 
glass 6 at the right side and the left side (the end at 
the left side of the glass in the drawing) , the mounting 
surface 8b on the circumference of the window glass 

20 mounting opening 8, and the windshield pillar section 11, 
is bent on the mounting surface 8b on the circumference of 
the window glass mounting opening 8, as shown in FIG. 5(B). 

Then, each slit laser beam, which is irradiated with 
from each of the slit laser beam irradiators 12a, 12b, 12c 

25 and 12d is photographed with each of the CCD cameras 10a, 
10b, 10c and lOd provided in close vicinity to the slit 
laser beam irradiators 12a, 12b, 12c and 12d respectively. 
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That is, as shown in FIG. 6, the CCD camera 10a 
photographs a region A; the CCD camera 10b photographs a 
region B; the CCD camera 10c photographs a region C; and 
the CCD camera lOd photographs a region D in the window 
5 glass 6 and the mounting surface on the circumference of 
the window glass mounting opening 8. 

Images (images shown in FIG. 5(A) and FIG. 5(B)) of 
the projected light beams caused by the slit laser beams 
are inputted to the image processing section 13, wherein 

10 the images are photographed with the CCD cameras 10a, 10b, 
10c, and lOd. 

The image processing section 13 can calculate a 
position (Z = a x Ml) of the surface of the window glass 6 
or that of the roof panel 9 in the Z-axis direction (in 

15 the direction perpendicular to the surface of the window 
glass 6) with regard to the total length of the bent and 
projected line LI shown in FIG. 5(A) by multiplying a 
predetermined coefficient a by a distance Ml, wherein the 
distance Ml is a distance in the X-axis direction between 

20 the projected line LI and a standard line Nl drawn in 

parallel with the projected line LI. Moreover, the image 
processing section 13 can calculate a position (Z = b x 
M2) of the surface of the window glass 6 or that of the 
windshield pillar section 11 in the Z-axis direction (in 

25 the direction perpendicular to the surface of the window 
glass 6) with regard to the total length of the bent and 
projected line L2 shown in FIG. 5(B) by multiplying a 



19 



predetermined coefficient b by a distance M2, wherein the 
distance M2 is a distance in the Y-axis direction between 
the projected line L2 and a standard line N2 drawn in 
parallel with the projected line L2 . 
5 The image processing section 13 generates processed 

images shown in FIG. 7(A) and, 7(B) and FIG. 8(A), 8(B) by 
image processing of the bent and projected line LI and L2 
shown in FIG. 5(A) and 5(B), based on the above-mentioned 
calculation results. FIG. 7(A), 7(B) are processed images 

10 obtained by processing the images (the processed image in 
FIG. 7(B) is corresponding to the image in FIG. 5(A)) 
photographed with the CCD cameras 10a and 10b. FIG. 8(A) 
and 8 (B) are processed images obtained by processing the 
image (the processed image in FIG. 8 (A) is corresponding 

15 to the image in FIG. 5(B)) photographed with the CCD 
cameras 10c and lOd. 

In the processed images shown in FIG. 7 (A) and 7 (B) , 
numerals 20 and 20' denote lines representing positions 
(height) of the surface of the window glass 6 in the 

20 pressing direction (in the Z-axis direction in FIG. 2) , 
numerals 20a and 20a' denote the upper end of the window 
. glass 6, numerals 21 and 21' denote lines representing 
positions of the surface of the roof panel 9, numerals 21a 
and 21a' denote the end of the roof panel 9, and numerals 

25 22 and 22' denote lines representing the mounting surface 
8a on the circumstance of the window glass mounting 
opening 8 . 
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AY1 and AY2 represent clearances between the upper 
end 20a and 20a' of the window glass 6 and the end 21a and 
21a' of the roof panel 9 in the up-and-down direction (in 
the Y-axis direction in FIG. 2) . 
5 On the other hand, in the processed image shown in 

FIG. 8(A) and 8(B), numerals 23 and 23' denote lines 
representing positions (height) of the surface of the 
window glass 6 in the pressing direction (in the Z-axis 
direction in FIG. 2) , numerals 23a and 23a' denote the 

10 right and left ends of the window glass 6, numerals 24 and 
24' denote lines representing positions of the surface of 
the windshield pillar section 11, numerals 24a and 24a' 
denote the end of the windshield pillar section 11, and 
numerals 25 and 25' denote lines representing the mounting 

15 surface 8b on the circumstance of the window glass 
mounting opening 8. 

AX1 and AX2 represent clearances between the right 
and left end 23a and 23a' of the window glass 6 and the 
end 24a and 24a' of the windshield pillar section 11 in 

20 the crosswise direction (in the X-axis direction in FIG. 

2) respectively. AZ1 and AZ2 represent clearances between 
the right end 23a and 23a' of the window glass 6 and the 
end 24a and 24a' of the windshield pillar section 11 in 
the pressing direction (in the Z-axis direction in FIG. 2) 

25 respectively. 

Then, the operation section 14 calculates a 
difference between the clearance AY1 and the clearance AY2 
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shown in FIG. 7(A) and FIG. 7(B) (AY1 > AY2 in FIG. 7(A) 
and FIG. 7(B)) using the processed images obtained in the 
image processing section 13. The robot control section 4 
outputs a control signal to the robot arm 2 of the robot 3 
5 in such a way that the difference, which is inputted from 
the operation section 14, between the clearance AY1 and 
the clearance AY2 becomes 0 (AY1 - AY2 = 0) , and, under a 
state in which the window glass 6 is stopped just above 
(several millimeters short of) the mounting surface on the 

10 circumference of the window glass mounting opening 8, the 
window glass 6 is rotated around the Z axis (in the 
direction perpendicular to the surface of the window glass 
6) through the center of the window glass 6 in the Z axis 
direction (in the THETA-b direction) (right-handed rotation 

15 in this embodiment) to perform fine adjustment of the 
displacement of the window glass 6 around the Z axis. 

Subsequently, a control signal is outputted from the 
operation section 14 to the robot arm 2 of the robot 3 in 
such a way that the above clearances AY1 and AY2 become a 

20 predetermined value, and fine adjustment of the 

displacement of the window glass 6 in the Y-axis direction 
(up-and-down direction) is executed. 

Then, the operation section 14 calculates a 
difference between the clearance AXl and the clearance AX2 

25 shown in FIG. 8(A) and FIG. 8(B) (AXl < AX2 in FIG. 8(A) 
and FIG. 8(B)) using the processed images obtained in the 
image processing section 13. The robot control section 4 
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outputs a control signal to the robot arm 2 of the robot 3 
in such a way that the difference, which is inputted from 
the operation section 14, between the clearance AX1 and 
the clearance AX2 becomes 0 (AX1 - AX2 = 0) , and, under a 
5 state in which the window glass 6 is stopped just above 

(several millimeters short of) the mounting surface on the 
circumference of the window glass mounting opening 8, the 
window glass 6 is rotated around the Y axis (in the up- 
and-down direction to the surface of the window glass 6) 

10 through the center of the window glass 6 in the Y axis 

direction (in THETA-a direction) (left-handed rotation in 
this embodiment) to perform fine adjustment of the 
displacement of the window glass 6 around the Y axis. 
Then, the operation section 14 calculates a 

15 difference between the clearance AZ1 and the clearance AZ2 
shown in FIG. 8(A) and FIG. 8(B) (AZ1 > AZ2 in FIG. 8(A) 
and FIG. 8(B)) using the processed images obtained in the 
image processing section 13. The robot control section 4 
outputs a control signal, by which a moving distance of 

20 the window glass 6 is given in such a way that the 

difference, which is inputted from the operation section 
14, between the clearance AZ1 and the clearance AZ2 
becomes 0 (AZ1 - AZ2 = 0) , to the robot arm 2 of the robot 
3, and, under a state in which the window glass 6 is 

25 stopped just above (several millimeters short of) the 

mounting surface on the circumference of the window glass 
mounting opening 8, the window glass 6 is moved in the AZ1 
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direction by the above-mentioned moving distance to 
perform fine adjustment of the moving distance in such a 
way that the clearance AZ1 and AZ2, in the Z-axis 
direction (in the direction perpendicular to the surface 
5 of the window glass 6) , at the right and left ends of the 
window glass 6 become the same as each other. 

Then, when correction of the displacements of the 
window glass 6, including displacements in the Z-axis 
direction at both of the right end and the left one of the 

10 window glass 6, from the mounting surface on the 

circumference of the window glass mounting opening 8 is 
completed as described above, the robot arm 2 is driven 
under a state, in which the above attitude is maintained, 
to move the window glass 6 by a predetermined amount in 

15 the Z-axis direction (in the pressing direction of the 
window glass 6) , and to press the glass 6 onto the 
mounting surface on the circumference of the window glass 
mounting opening 8. Thereby, the circumference of the 
window glass 6 can be installed onto the window glass 

20 mounting surface by bonding with a uniformly applied 
pressure . 

According to the present embodiment, a displacement 
in the pressing direction (in the Z-axis direction) at the 
right end or the left end of the window glass 6 can be 
25 detected and corrected as described above even when there 
is an error in the shape of the curved surface of the 
window glass 6. Accordingly, a window glass is accurately 
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and preferably installed onto the window glass mounting 
surface on the circumference of the window glass mounting 
opening 8 of each of the bodies 5 for which the window 
glass 6 is mounted on a window glass mounting line. 
5 Here, though the above-mentioned embodiment has had 

a configuration in which a displacement of the window 
glass around the X axis is not corrected when the 
displacement around the X axis is equal to or smaller than 
a predetermined value, the correction of the displacement 

10 around the X axis can be performed by providing CCD 

cameras and slit laser beam irradiators at positions, at 
which the lower end of the window glass can be 
photographed, in a similar manner as that of the above 
correction of the displacement around the Y axis or the Z 

15 axis, for example, when the shape of the window glass is 
required to be changed for model changes, and correction 
of the displacement around the X axis is required. 

Moreover, the present invention can be similarly 
applied even to a case in which a rear windshield is 

20 mounted, though a case in which a windshield is mounted at 
the front side has been explained in the above-mentioned 
embodiment . 
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